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Large Area Optical Grade Freestanding Diamond Films: Deposition,
Characterization and High Technology Application Prosperous

LU Fan—xiu
(School of Materials Science & Technology, University of Science and Technology Beijing, Beijing 100083)

Abstract: The deposition and fabrication of large area optical grade freestanding diamond films is one of the most significant
progresses in the research field of CVD diamond films. The present paper reviews the recent progresses in this particular field made
by the University of Science and Technology Beijing. Results on the preparation of large area freestanding diamond films by high
power DC Arc Plasma Jet CVD are presented. Detailed results on the optical, thermal, mechanical, dielectric, oxidation resistance,
thermal shock resistance, sand erosion resistance, and laser damage threshold, the prosperous and frontier issues in high technology
applications of the resultant freestanding films are discussed.
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Fig.3 Transparency and the crystalline quality of the freestanding diamond films
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% EH R A b 2705 R0 % HF 7 “Diamond
Supported Helix for Millimeter Wave” [ifF5% TAE -
X 3 P TR EAR S BALTIAN S NI A SRR AT
SRR T BALEESS; WIS R, KR
——&JE WA HBE IR R R R YT
PREOR R WIRIIEE IR . N WA 230 iR e
LA MBBIEIAE] 165 W/inf T3 %5 & 40~50 GHz
A1 B R R 2R T I A RBAR 21200 W R S i i T
o SOFARAH, KEB I A FIHFH 9S3HAL W4T

BEBRA T E&RE SRR RS, Hix18~20
GHz, #iiZh=100 W, HIfnHE4542 dB, HFR%
16.9 %, BaFERS4.6 %P,

HAl, BN EIF R G 2= R W R T
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KR EIIZEDC Arc Plasma Jet CVDFE{AL

T &M T HE T REFOEERENA B SZHENE.
HET SR MKFR . BoRER: @60 mm (B
HFD120mmAE Sy ) ; BARJEE : KT 1 mm; 8~12 pm
BITER: ~70%; WZLERE: >300 MPa; G

>17 W/emk; Hréafbag: ina iR 700 °C,
71800 ‘C&#&3 min (180 s) J58~12 pmiE it R RNk
AINF3 %, HEMPTEALHEERRE00 °C, 30 sBREE )G
8~12 umiZ i FRTF85 %; HHE: fEmKiE
(1300 °C) %A T K Te45 5 HLabih : —85 um(180
H)SiC, 134 nvs, bl A 1.6 X 10° mg/g, H.ZnS
FIRD I3 NSAS B T 5 T A HUPERE : =5.6~5.7;
tand<1.6 X 10 (35 GHz), 1 Y6345 HE : YAGEE :
6.79 J/em?, COSESEBYE: 2.26 X 10°W/em?, B[
5 2 I R AT RS AL G 2R 1 1 N R, I
A R B A O B IR AR HipE , HrabilAn
A SRR PR BE R R W B AR HLH BTG
FRENA B X EERTRREE, PAROGEHR %M
TN A — MBS . KEBEERZEN
A S H A RN TR AR, Ak
55y, FREEAWIIRSEA BB AT BREFOL
S8 04, JeSFREN A BHE W] T & ECO
FEO, SR E D, LK — YT B0 52 AR
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